Clinical cryobiology of tissues: preservation of corneas.
It is well recognized that the clarity of the cornea is a function of its hydration, and that this hydration is controlled by a "pump-and-leak" mechanism operating across the posterior monolayer of cells called the endothelium. A breakdown of the endothelium through disease or injury causes a marked increase in corneal thickness as the stroma imbibes fluid from the aqueous humor in the anterior chamber of the eye. This thickened, edematous condition of the stroma results in a cloudy cornea with an associated marked decrease in visual acuity. Treatment for this condition is usually by full-thickness corneal transplantation (penetrating keratoplasty), the success of which is dependent upon the donor cornea having an intact and healthy endothelium. It is essential, therefore, that any method of corneal storage for penetrating keratoplasty should protect and preserve the endothelium in a viable state. Current clinical practice relies upon short-term methods of preservation by two principal methods. Moist Chamber Storage is the time-honored corneal preservation method; it consists of keeping enucleated eyes at 0-4 degrees C in a sealed jar containing a pad of cotton gauze soaked in saline to provide a humid environment. The time limit placed upon this method of storage is 24-48 hr after which the viability of the endothelium deteriorates rapidly. Storage in M-K (McCarey-Kaufman) Medium involves excision of the corneoscleral segment from the donor eye and immersing it, endothelial side uppermost, in a medium consisting of tissue culture medium, 5% Dextran 40, and antibiotics. Laboratory and clinical studies indicate that storage in M-K medium at 4 degrees C preserves human endothelial cells for up to 4 days when the eye has been removed from the cadaver in less than 10 hr postmortem. Long-term preservation of corneas by freezing has long been a major goal in eye banking because indefinite storage by cryopreservation offers significant advantages for the quality and the quantity of material for use in keratoplasty, as well as for its distribution. However, procedures that have been developed for the cryopreservation of corneas have not been widely used, and a number of studies have shown that these procedures are inadequate for maintaining the integrity of the corneal endothelium. Not surprisingly, clinicians are now reluctant to accept corneas that have been frozen by these methods, though the clinical need is now greater than ever.(ABSTRACT TRUNCATED AT 400 WORDS)